Generality of the shared active site among yeast family site-specific recombinases. The R site-specific recombinase follows the Flp paradigm [corrected].
Mutations of the invariant Int family tetrad residues, the RHR triad, and the active site tyrosine, within the Zygosaccharomyces rouxii site-specific recombinase R cause the same "step-arrest" phenotypes as they do in the Flp recombinase of Saccharomyces cerevisiae. In "half-site" recombinations, the R recombinase exhibits catalytic complementation between an RHR triad mutant and an active site tyrosine mutant. Strand cutting by R follows the "trans" DNA cleavage rule. These results are best explained by the assembly of a functional active site from partial active sites harbored by the ARg monomers. Complementation tests using single and double step-arrest ARg mutants verify critical predictions of the "shared active site" model. A wild type monomer paired with an RHR triad-Tyr358 double mutant is a catalytically inactive combination. Pairwise combinations of a single or a double RHR mutant with R(Y358F) yield comparable levels of catalytic complementation. These results strongly imply conservation of the mechanism of active site assembly and the mode of substrate cleavage within the yeast family site-specific recombinases, and perhaps within the larger Int family recombinases [corrected].